The work is devoted to the presentation of the methods, available in the literature, of the study of multiparameter spectral problems in Hilbert space. In particular, the method of Atkinson and his followers for a purely self-adjoint multiparameter systems and methods proposed by the author for the study, in general, non-selfadjoint multiparameter system in Hilbert space. These approaches solve questions of completeness, multiple completeness, the basis and a multiple basis property of eigen and associated vectors of multiparameter systems with a complex dependence on the parameters.
Introduction
Spectral theory of operators is one of the important directions of functional analysis. The physical sciences open more and more challenges for mathematical researches. In particular, the resolution of the problems associated with the physical processes and, consequently, the study of partial differential equations and mathematical physics equations required a new approach. The method of separation of variables in many cases turned out to be the only acceptable, since it reduces finding a solution of a complex equation with many variables to finding of a solution of a system with ordinary differential equations, which are much easier to study. For example, a multivariable problems cause problems in quantum mechanics, diffraction theory, the theory of elastic shells, nuclear reactor calculations, stochastic diffusion processes, Brownian motion, boundary value problems for equations of elliptic-parabolic type, the Cauchy problem for ultra-parabolic equations, etc.
Despite the urgency and prescription studies, spectral theory of multiparameter systems was not enough investigated? The available results in this area until recently only dealt with systems of selfadjoint multiparameter operator, linearly depending on the spectral parameters.
F.V. Atkinson is the founder of the research of the spectral multiparameter system of operators. Atkinson [1] studied the results available for multiparameter symmetric differential systems, built multiparameter spectral theory in Euclidean spaces. Further, by taking the limit Atkinson summarized these results on the case of multiparameter systems with selfadjoint compact operators in infinite-dimensional Hilbert spaces.
Later, method of investigation, introduced by Atkinson to study multiparameter systems in finite-dimensional spaces is used by Browne, Sleeman and others for constructing the spectral theory of selfadjoint multiparameter system in Hilbert spaces [2] , [3] , etc.
Some Aspects of the Method of Separation of Variables: Abstract Analog of a Separation of Variables for the Operational Equations
In the works of Morse, Feshbach [4] , Roche [5] , Sleeman [6] are paid the great attention to detail shown in the essence of the emergence and development of a multiparameter system as a result of applying of the method of separation of variables in the partial differential equations and equations of mathematical physics.
The method of separation of variables is applied to various boundary value problems, when the initial conditions are considered as a special case of the border 0. t = [4] , in particular, contain a series of coordinate systems in which the equations admit separation of variables. Equations which may be separated have the special form .and they can be written as: 
For the proof of the Theorem1 we use the famous property of the elements of tensor product space. It is known that the representation of the element in tensor product space is not unique. For each element of tensor product space there is the number coinciding with the minimal number of decomposable tensors, necessary for the representation of this element. This number is named the rank of element. If the number of decomposable tensors in the representation of element are more than the rank of element then one-nominal components of decomposable tensors in the representation of the given element are linear dependent
Selfadjoint Multiparameter Systems
Research method in spectral theory of self adjoint multiparameter systems.
The first works on spectral theory of multiparameter system of operators were the investigations of Faierman [8] concerning to the system of differential equations. Faierman [8] 
where the determinant can be extended to the whole space with the help of the tensor product.
s ∆ is determined on the decomposable tensor 1 2 ... in the (5) with help of (5) and on all other elements of the space H is defined on linearity and continuity.
The inner product [ , ] . f g is given by the expression 0 ( , ) f g ∆ .The norms, induced by these inner products are equivalent, and thus topological concepts as continuity of the operators and the convergence of sequences of elements are equal with respect to these standards. Further, we will denote 
is unbounded and has a dense domain, the details of these results can be found in [17] 
Non-Selfadjoint Multiparameter System of Operators
We research the multiparameter system
In (6) 
In [10] , [11] operator Re ( ( ), ( )) s A B λ λ is named by abstract analog of a Resultant for polynomial bundles (8) .
In definition of a Resultant (9) of bundles (8) [10] , [11] it follows that the existence non-zero kernel of the operator Re ( ( ), 
We shall designate 
Some Approaches to the Investigation of the Multiparameter Systems of Operators Complicated Depending on Parameters in the Hilbert Spaces
Below we give two approaches by which we study multiparameter systems with complex dependence on the parameters.
For the example we consider One of methods of investigation of the system(12) is the method of converting into a linear multiparameter system of type (6) Introduce the notations 
